Variational Monte Carlo calculations are carried out for 4 ΛΛ H to explore on the possibility of its existence, using realistic N N , N N N , and phenomenological ΛN and ΛN N interactions. We also perform calculations using FGNNand NSC97 ΛN potentials. We have demonstrated the effect of the exchange part of the two-body ΛN interaction and threebody ΛN N interaction on the binding energy of 
After the identification of 6 ΛΛ He event in E373 at KEK [1] (∆B ΛΛ = 1.01 ± 0.20 +0.18 −0.11 Mev), the double-hypernuclear Physics attained new horizons. This event then became a testing ground for ΛN and ΛΛ potentials [2] [3] [4] [5] [6] . The first report of probable 4 ΛΛ H hypernuclei from BNL, AGS experiment E906 [7] has created theoretical interest on the possibility of existence of ΛΛ H was performed by M. Shoeb [5 ] in the four body ΛΛpn model. A range of input ΛΛ potentials of moderate strength could produce a particle stable 4 ΛΛ H for the simulated NSC97e and NSC97f ΛN potentials whereas the phenomenological Minnesota ΛN potential seemed to need much stronger ΛΛ potential to bind. In our study we have performed variational calculations on 4 ΛΛ H to explore the possibility of its existence. The ΛΛ interaction is the one reliably obtained by us earlier [6] performing complete six-body variational Monte-Carlo calculations for 6 ΛΛ He using realistic interactions with highly flexible correlations. From our calculations we find that the stability of 4 ΛΛ H depends on the three-body ΛNN potential and the exchange part of the ΛN potential.
In the nuclear part of the Hamiltonian, we have used Argonne V 18 NN and Urbana IX NNN potential same as [6] .
The phenomenological ΛN potential consisting of central, Majorana spaceexchange and spin-spin ΛN components is given by,
where P x is the Majorana space-exchange operator and ǫ is the exchange parameter which we take as 0.2 [8] . V c (r),V and V σ are respectively WoodSaxon core, spin-average and spin-dependent strength and T 2 π (r) is one-pion tensor shape factor.
The ΛN N potential consists of a two-pion exchange and a dispersive part [8, 9] which arise mainly from elimination of Σ degrees of freedom.
ΛN and ΛN N potential parameters for our three preferred models [6] are listed in table I. For our study, we use low-energy phase equivalent Nijmegen interactions as our ΛΛ potential,which is represented by the sum of three Gaussians [10, 11, 12] given by,
where the strength parameter v (i) and the range parameter β (i) are taken from [3] . For completeness, they are displayed in Table II . The values of γ = 0.5463, 1.0 and 1.2044 correspond to Nijmegen interactions NSC97e [11] , ND(NHC-D) [13] , and NEC00(ESC00 or NSC00) [14] , respectively. This ΛΛ potential is a soft-core type which was fitted to Nijmegen model D by Hiyama et. al. [12] . The short range term (i = 3) provides for a strong softcore repulsion and the long-range term (i = 1) for attraction. The parameter γ which controls the strength of the mid-range attractive term (i = 2) is chosen such that the potential given by eq(2) reproduces the scattering length and the effective range for a given model as close as possible. In this potential the coupling between the different channels have not been considered explicitly.
We take the variational wave function to be of the form,
where the pair wave function, |Ψ p (ΛΛ) is
The operator S symmetrizes the various non-commuting operators which occur in U.
The Jastraw wave function |Ψ J ( A ΛΛ Z) for the shell ΛΛ hypernucleustwoand three-body central correlations represented by various fs is,
where|Ψ JT ( A−2 Z) represents the spin-and isospin wave-function of the s-shell nucleus with definite total angular momentum J and isospin T and A| ↓ Λ ↑ Λ represents the anti-symmetric wave-function of the two Λ-particles coupled to total angular momentum zero. Correction to different f s are made by introducing cosine correction term [6] given as,
where a n are variational parameters. The healing distance r d is also a variational parameter.
First we perform calculations with the potential models ΛN 1 and ΛN Table IV . We chose the values ofV and V σ in such a manner that figure 1 . In the figure the energies for Table  V The energy value for 2 H for calculation of B ΛΛ is taken to be -2.2246(00). The γ vs -E graph for 4 ΛΛ H is shown in figure 2 . The graph shows that -E increases with γ which is due to the fact that as γ increases, ΛΛ potential becomes more attractive. From this graph also it is seen that for V σ =0.3-0.4, which includes the experimental values for Since Nemura et. al [4] and M. Shoeb [5] had predicted a bound 4 ΛΛ H, we performed calculations with FGNN potential and NSC97 ΛN potential, the same as Nemura et. al [4] and M. Shoeb [5] From the results it has been observed that for FGNN potential and NSC97 ΛN potential, with ǫ=0 (same as Nemura et. al. [4] and M. Shoeb [5] ),
4
ΛΛ H is bound with B ΛΛ = 0.34. This result is similar to the results of ref. [4] and [5] . For Argonne V 18 potential and NSC97 ΛN potential, with ǫ=0,
ΛΛ H seems to be bound but for ǫ=0.2, it is unbound. This is perhaps because of the fact that in Ref. [4] and [5] , the term ǫ was not considered i.e. for their calculations, ǫ=0. Thus, the question of the existence of 4 ΛΛ H is seen to be dependent on the SEC in the ΛN potential.
Our calculations indicate that the exchange part of two-body ΛN interaction is very crucial for stability of 4 ΛΛ H. Also, the three-body ΛN N interaction seems to play a sensitive role towards the stability of Bhupali Sharma is thankful to Dr. Tabish Qureshi for his help during the entire period of computation and also to the authorities of JMI for the computational facilities at the department of Physics, JMI.
